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Record of Anthophora (Clisodon) terminalis in a wooden 
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Abstract.  Bee nesting substrate choice can influence habitat use, conservation effort efficacy, 
and population or landscape-use modeling, but information on nesting sites are often scattered 
in the literature.  Here we bring together the available information on nests of a widespread bee, 
Anthophora (Clisodon) terminalis Cresson, and describe an unusual new nesting substrate use for 
this species. 
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INTRODUCTION
Nesting habits in the genus Anthophora Latreille are fairly broad.  Many species 
nest in the ground (Michener, 2007), but some may use preexisting cavities instead 
of excavating them (Torchio, 1971; Orr et al., 2016).  Wood nesting is rarer, reported 
only for species in the subgenus Clisodon Patton as well as for Anthophora (Anthopho-
roides) signata Brooks, although this is not likely its sole potential substrate (Brooks, 
1988).  The subgenus Clisodon contains five species that inhabit generally boreal habi-
tats throughout Eurasia (Ascher & Pickering, 2019).  Only one of them (A. terminalis 
Cresson) also occurs in North America.  Records of A. terminalis nests (Table 1) include 
the use of dead or rotting wood, where the bee has been recorded to partly or fully 
excavate its own burrows and use the sawdust to line cells and form cell partitions 
(Cockerell, 1903; Sladen, 1919; Medler, 1964; Stephen et al., 1969; Brooks, 1988).  Other 
materials in which nests have been found include trap nests made from sumac stems 
(Medler, 1964) and cardboard tubes mounted in insulation boards housed within PVC 
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tubing (MacIvor & Packer, 2015).  Based on 60 nests found in sumac trap nests in Wis-
consin, Medler (1964) found “1/4–5/16 in. (6.25–7.8 mm) holes most suitable though 
bees did excavate walls to their desired size.”  Depending on the substrate, this spe-
cies may also nest in large aggregations.  Stephen et al. (1969) reported A. terminalis, 
Megachile inermis Provancher, and Osmia sp. “using a communal burrow excavated by 
a beetle in an aspen log.”  Dead logs may provide enough substrate for A. terminalis to 
appear as active as, “a strong colony of bumble-bees” (Sladen, 1919). 
This species appears to be univoltine in North America (Cockerell, 1903; Medler, 
1964), with records of nest construction in mid-late summer (Cockerell, 1903: August 
in New Mexico; Medler, 1964: August–September in Wisconsin).  Young overwinter as 
a prepupa, which do not spin a cocoon (Medler, 1964).  Despite obtaining 60 nests of A. 
terminalis, Medler (1964) did not find any parasitism.  As in many species of Anthopho-
ra, food provisions are reported to be sour smelling and of a more liquid consistency 
(Cockerell, 1903; Medler, 1964).   
Here we document a nest that was discovered as part of the Minnesota Bee Atlas, 
a multi-year citizen science project using bee nest blocks to study the presence and 
distribution of species in Minnesota (https://z.umn.edu/beeatlas).  We also summarize 
the nesting records of this widespread bee.
TRAP METHODS AND NEST DESCRIPTION
The nest block that yielded A. terminalis was located in Washington County, Min-
nesota, near the city of Afton (44.9255°N, -92.8002°W).  It was mounted within the 
Belwin Conservancy on the edge of a pond at a height of 183 cm (72 in.), facing east. 
The immediately surrounding area was primarily mixed conifer/deciduous woodland 
(the Conservancy also contains areas of restored grassland of tallgrass prairie).  Blocks 
were made from untreated pine or Douglas fir, with a roof of cedar shingling.  Each 
block measured approximately 8.9 × 14 × 27.9 cm (3.5 × 5.5 × 11 in.) and contained five 
tunnels each of six different diameters: 3.18 mm, 4.76 mm, 6.35 mm, 7.94 mm, 9.53 mm, 
and 11.11 mm.  Tunnels were approximately 11.43 cm (4.5 in.) deep and spaced 2.54 cm 
(1 in.) away from other tunnels or the block edge. 
In March 2016, a total of 116 nest blocks were sent to volunteers across the state 
of Minnesota who had been selected to hang and monitor a block in a semi-natural 
habitat.  Recommended block placement was 0.9–1.5 meters high facing south or east 
in a semi-sunny location, allowing volunteers to accommodate mounting sites avail-
able at their specific locations.  Volunteers were asked to record mounting conditions 
of their block and report evidence of nest plugs every 2–3 weeks during the growing 
season.  Blocks were returned to the University of Minnesota in late fall, where they 
were surveyed by otoscope, overwintered and reared to emergence in a growth cham-
ber the following year.  Warming was accomplished with constant temperature steps, 
rather than by tracking local daily fluctuations, therefore the emergence dates suggest 
relative seasonality rather than actual emergence in field conditions.  For rearing, each 
tunnel entrance was covered with a plastic test-tube cap with a hole cut out of the end 
and a replaceable test tube.  Emerged bees in test tubes were removed daily and new 
tubes placed on tunnels. 
During the 2016 flight season, a nest was made in a 6.25 mm diameter tunnel that 
later yielded a male and a female of A. terminalis.  This nest would have remained 
undiscovered if all nest tunnels had not been prepared for emergence, as it was not 
visibly plugged.  The block volunteer reported on nest tunnel status seven times be-
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Figures 1–2.  The nest of Anthophora (Clisodon) terminalis Cresson, entrance on the right.  1. Show-
ing full nest tunnel.  Red marks indicate approximate call partition locations.  2. Close up of occu-
pied portion of tunnel.  The inner end of the nest, on the left, still contained a disc of agglutinated 
wood and possibly mud.  The tunnel walls can be seen to be slightly excavated and are lined with 
wood pulp, making the inner surface smooth.  Three cells appear visible, though only two adults 
emerged, and no failed cell parts were evidenced upon opening.  Photos courtesy of Thea Evans.
tween 8 May and 16 September 2016 and did not report any plug or bee activity for this 
tunnel.  No plug was visible during the end of season otoscope survey of nest tunnels 
in the lab.  This lack of detection is not uncommon in cases such as this, where nest 
construction ceased well below the front of the tunnel (the evidence of nest occupation 
extended 56 mm from the rear of the 113 mm tunnel). 
Warming the growth chamber to break diapause began on 21 March 2017.  The 
bees emerged on 17 and 18 April 2017, the female unexpectedly emerging before the 
male (most Anthophora are protandrous).  When these bees emerged, material that re-
sembled sawdust and pulverized mud was found in the tubes with them.  Bee identifi-
cation was done by C. Satyshur using the DiscoverLife Anthophora key and verified by 
S. Droege.  Specimens are deposited in the University of Minnesota Insect Collection. 
After the emergence season, this nest tunnel was opened using a chop saw, ham-
mer and chisel (Fig. 1).  The nest appears to have had three cells, though only two 
adults emerged, and no failed cell parts were evidenced upon opening.  The tunnel 
walls were slightly excavated for each cell.  At the innermost end of the tunnel, before 
the first cell, there was a disc of agglutinated wood and possibly mud still present.  The 
first cell measured 10.8 mm long, 7 mm wide, with an upper partition of 2.3 mm thick, 
approximately.  The second cell was 9.7 mm long, 7.3 mm wide, with the upper parti-
tion 2.3 mm thick, approximately. The third cell was 9.8 mm long and 7 mm wide, with 
an upper partition 2.1 mm thick, approximately.  The partitions were no longer pres-
ent, but left scars of wood fragments oriented outward into the tunnel space, whereas 
the walls of the cells themselves were lined with smooth agglutinated wood pulp, 
which was darker than the unused portion of the tunnel. In front of the cells there was 
evidence of a vestibule or incomplete 4th cell, with some wall area darker stained and 
fully plastered with wood pulp, and some unstained, unlined wall below a partition 
scar of pale wood pulp. 
DISCUSSION
Our record of A. terminalis nesting fits fairly well with previous descriptions of 
nest architecture describing sawdust as a nest cell partitioning material (Table 1), such 
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as the description in Medler (1964) that, "cells were composed of finely chewed saw-
dust.  A more coarsely chewed sawdust was used to construct the partitions and ter-
minal plugs.  The latter plugs were made both in the tunnel and in an enlarged “cell” 
which was only partially filled with sawdust.  This nest found in nature was essentially 
the same as those made in the trap-nests."  The tunnel diameter in our record is within 
the range documented by Medler (1964), who stated that 1/4 or 5/16 in. (6.25 or 7.8 
mm) holes were best but exact diameter was not necessary as the bees excavated the 
sides of the tunnels.  The cell dimensions in our nest are also similar though slightly 
shorter.  Medler (1964) states that cells were 7 mm wide and 11 mm long.  Both Medler 
(1964) and Cockerell (1903) mentioned a smooth lining to the inside walls of the cells, 
which we also observed.  However, extending beyond prior observations, the use of a 
fresh, solid wood nesting block in our study broadens our view of this species’ nesting 
behavior, as other records show primarily nesting in softer, often rotting wood mate-
rials.  This species appears to be an excavator, at least to some degree, maybe to get 
sawdust for nest partitions, similar to the obligate-excavator species in the genus Cera-
tina Latreille that use chewed pith to partition their nest cells (e.g., Rehan & Richards, 
2010; Vickruck et al., 2011).  Medler (1964) reported that some A. terminalis even exca-
vated their nests in the un-drilled fully pithy ends of the stem traps.  We did observe 
some, though not much, bee-engineered change in the diameter of our pre-existing 
tunnel.  The fact that A. terminalis has been recorded in trap nests twice suggests some 
adaptability in nest substrate use, a characteristic not often enough considered when 
discussing bee nesting.
Review of the available information and our new record suggests that A. terminalis 
may not be well-represented in surveys using solid wood nesting blocks or hard-sided 
tubes, which are commonly used for “wood-nesting” bees.  We only obtained one nest 
of A. terminalis, despite having over 380 nest blocks deployed over three years across 
the state.  This does not seem necessarily due to rarity, as the species is distributed 
across 24 counties in Minnesota in the University of Minnesota insect collection (as of 
September 2019).  Development of variations in “nest trap” designs (e.g., Sheffield et 
al., 2015) and rearing methods (e.g., Graham et al., 2015; Leonard & Harmon-Threatt, 
2019) may lead to alternate nest trapping methods for bees with atypical nesting sub-
strate use, such as A. terminalis. 
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